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(54) ANTITHEFT DEVICE FOR VEHICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an antitheft 
device for a vehicle of a simplified structure for a low 
cost and capable of reducing electric power 
consumption. 

SOLUTION: This antitheft device for a vehicle is 
comprised of a vibration sensor 2 detecting vibration of 
the vehicle, a vibration detection circuit 15 receiving a 
detection signal from the vibration sensor 2, an alarm 
device 12 connected to the vibration detection device 15, 
and a power supply circuit 13 for the theft prevention 
device, and is provided with a rollover detection circuit 
14 detecting inclination angles of a vehicle body with an 
inclination sensor 2 comprised of an acceleration sensor. 
The vibration sensor 2 and the inclination sensor 2 are 
comprised of a common acceleration sensor 2. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The antitheft device of the vehicles which are the antitheft devices of a sway sensor which 
detects vibration of the body, an oscillating detector where a detecting signal from this sway sensor is 
inputted, the alarm connected to this oscillating detector, and the vehicles equipped with a fall detector 
which detects whenever [ tilt-angle / of the body ] by inclination sensor which consists of a power circuit 
for antitheft devices, and consists of an acceleration sensor, and are characterized by to constitute said 
sway sensor and said inclination sensor from a common acceleration sensor. 
[Claim 2] An antitheft device of vehicles according to claim 1 which connects this power circuit for 
antitheft devices to said acceleration sensor, and is characterized by infixing diode with which current 
flows from this power circuit between this acceleration sensor and said power circuit for ECU at an 
acceleration-sensor side while having the following and connecting said mounted battery to said 
antitheft device through this power circuit for antitheft devices. Said vehicles are the fall detectors which 
were equipped with ECU for carrying out drive control of the engine, and were connected to said 
acceleration sensor into this ECU. A power circuit for ECU connected to a mounted battery 
[Claim 3] An antitheft device of vehicles according to claim 2 characterized by preparing said 
acceleration sensor in said ECU. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the antitheft device 

using an acceleration sensor about the antitheft device of vehicles. 

[0002] 

[Description of the Prior Art] For example, in a motor bicycle etc., ECU (electronic control) is equipped 
for EFI control (fuel-injection control) or ignition timing control. This ECU carries out drive control of 
an injector or the ignition coil according to the map and control program which were set up beforehand 
based on engine-speed detection data, throttle opening detection data or inlet-pipe negative pressure 
detection data, etc. Such an ECU carries semiconductor devices, such as an arithmetic circuit which 
performs the store circuit where the map and the program were stored, and data processing, on a printed 
circuit board, and where unitization is carried out as one component, it is attached in the body. 
[0003] Moreover, the fall control unit which performs the operation control at the time of a fall in a 
motor bicycle etc. is known. This fall control unit will be controlled to stop fuel injection and ignition by 
ECU, if an inclination sensor is formed in the body and this detects the fall of the body. As such an 
inclination sensor, research and development in the fall control unit using the acceleration sensor by the 
semiconductor device is done by this invention person etc. This acceleration sensor forms a capacitor in 
inter-electrode, changes capacity according to acceleration, and detects the magnitude of acceleration. 
This acceleration sensor cannot have a big mechanical configuration in addition to an electrode, but can 
obtain the acceleration detection data of high degree of accuracy with the gestalt of a semiconductor 
device. 

[0004] As an antitheft device of vehicles, such as such a motor bicycle, an inclination sensor is formed 
in a part of locking device with which a wheel is equipped at the time of a stop, or body, and when this 
inclination sensor detects an unusual inclination or vibration of the body, the antitheft device which 
emits an alarm is known. This antitheft device is constituted by the power circuit which supplies power 
to the control circuit which consists of a microcomputer which identifies an unusual inclination or 
vibration, the alarm connected to this control circuit, and these from the detecting signal of an 
inclination sensor and a sensor. It connects with the mounted battery of 12V, and a power circuit drops 
and supplies this to 5 V as operating voltage of a control circuit or a sensor. Such an antitheft device 
must operate for example in the state of parking which cut a main switch or ignition, therefore the power 
supply always needs to be supplied also in the state of this parking. 
[0005] 

[Problem(s) to be Solved by the Invention] However, when the conventional antitheft device was 
installed in vehicles, the inclination sensor of dedication had to be formed separately, and while 
structure became complicated and was restrained in space, it had become the factor of a cost rise. 
[0006] Moreover, since a battery power supply is always supplied to an antitheft device when the 
printed circuit board of ECU tends to be communalized by the vehicles which attached the antitheft 
device, and the vehicles which are not attached and it is going to raise the versatility of a printed circuit 
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board, when not using vehicles, a power supply will be supplied besides a portion required for theft 
prevention, such as a control circuit, a drive circuit, etc. for engine drives in ECU, the dark current will 
become large, and useless power will be consumed. 

[0007] This invention aims at offer of the antitheft device which simplified structure and aimed at 
reduction of cost in consideration of the above-mentioned conventional technology. Moreover, this 
invention aims at offer of the antitheft device of still the vehicles that can stop power consumption. 
[0008] 

[Means for Solving the Problem] A sway sensor with which this invention detects vibration of the body 
in order to attain said purpose, An oscillating detector where a detecting signal from this sway sensor is 
inputted, and an alarm connected to this oscillating detector, It is the antitheft device of vehicles 
equipped with a fall detector which detects whenever [ tilt-angle / of the body ] by inclination sensor 
which consists of a power circuit for antitheft devices, and consists of an acceleration sensor. An 
antitheft device of vehicles characterized by constituting said sway sensor and said inclination sensor 
from a common acceleration sensor is offered. 

[0009] detecting that oscillating component using an inclination sensor which consists of an acceleration 
sensor for fall detection according to this configuration ~ this inclination sensor - anti-theft - in order 
to make it serve a double purpose as a sway sensor of business, reduction of cost is achieved, while 
components mark decrease and structure simplifies. 

[0010] A fall detector which said vehicles were equipped with ECU for carrying out drive control of the 
engine in a desirable example of a configuration, and was connected to said acceleration sensor into this 
ECU, While having a power circuit for ECU connected to a mounted battery and connecting said 
mounted battery to said antitheft device through this power circuit for antitheft devices This power 
circuit for antitheft devices is connected to said acceleration sensor, and it is characterized by infixing 
diode with which current flows from this power circuit between this acceleration sensor and said power 
circuit for ECU at an acceleration-sensor side. 

[001 1] In order that according to this configuration a power supply is supplied to an antitheft device 
from a mounted battery apart from ECU, and a power circuit with which this antitheft device is equipped 
may drop battery voltage on sensor voltage and may supply a power supply to an acceleration sensor, an 
acceleration sensor is maintained by operating state also where ECU is turned off. Moreover, since 
current supplied to this acceleration sensor does not flow to the ECU side according to an operation of 
diode, it can hold down power consumption other than necessity. 

[0012] In a still more desirable example of a configuration, it is characterized by preparing said 
acceleration sensor in said ECU. 

[0013] According to this configuration, since an acceleration sensor is incorporated in ECU, it becomes 

a compact configuration. 

[0014] 

[Embodiment of the Invention] With reference to a drawing, the gestalt of operation of this invention is 
explained below. Drawing 1 is the block diagram of the antitheft device of the motor bicycle concerning 
the operation gestalt of this invention. 

[0015] On the printed circuit board (un-illustrating) which constitutes ECU1, loading mounting of an 
acceleration sensor 2, a filter circuit 3, a control circuit 4, the drive circuit 5, a capacitor circuit 
(capacitor coupling) 6, the power circuit 7 for ECU, and the power circuit 13 for antitheft devices is 
carried out. Power supply Rhine for ECU is connected through mark A, and, as for each circuit and 
sensors, power supply Rhine for antitheft devices is connected through mark B, respectively. Like the 
after-mentioned, an acceleration sensor 2 detects vibration and functions as a theft sensor while it detects 
the tilt angle of the body and functions as a fall sensor. The detecting signal of an acceleration sensor 2 
is inputted into the fall detector 14 of a control circuit 4 through a filter circuit 3 by one side, and is 
inputted into the oscillating detector 15 of a control circuit 4 through a capacitor circuit 6 on the other 
hand. 

[0016] A filter circuit 3 is a circuit for removing an oscillating component and a noise component from 
the detecting signal of an acceleration sensor 2, and detecting whenever [ tilt-angle / of the body ]. The 
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fall control circuit 14 of a control circuit 4 consists of a microcomputer, a control program, a map for 
carrying out data processing of the detecting signal which let the filter circuit 3 pass, and distinguishing 
a fall, etc. The fall detector 14 is connected to an ignition 9, a fuel injection equipment (EFI) 10, and a 
fuel pump 1 1 through the drive circuit 5. 

[0017] This fall detector 14 will be distinguished from a fall, if whenever [ tilt-angle / of the body ] 
exceeds a predetermined value (for example, 70 degrees), it stops the energization to the solenoid of a 
fuel injection equipment, cuts fuel injection, stops the drive of a fuel pump 1 1 further, and prevents the 
outflow of a fuel while it stops the energization to an ignition 9 and omits ignition through the drive 
circuit 5. In addition, a filter circuit 3 is good also as the configuration of the software circuit which may 
constitute as a hard circuit by resistance or the capacitor, and carries out data processing of the detecting 
signal, or both combination. The fall control means under vehicles transit is formed in ECU1 of such an 
acceleration sensor 2 and a filter circuit 3, the fall detector 14, and the drive circuit 5. 
[0018] The detecting signal of an acceleration sensor 2 is inputted into the oscillating detector 15 in a 
control circuit 4 through a capacitor circuit 6 apart from the above-mentioned fall control means. This 
capacitor circuit 6 is for taking out an oscillating component from the detecting signal of an acceleration 
sensor. The primary filter for noise rejection may be prepared before a capacitor circuit 6. Or an 
oscillating component may be detected, after connecting a capacitor circuit 6 from the middle of the 
filter circuit 3 for fall detection and removing an error component. If the vibration beyond a 
predetermined value is detected from the oscillating component signal from a capacitor circuit 6, the 
oscillating detector 15 will be distinguished from a theft, will drive the drive circuit in an alarm 12 (un- 
illustrating), and will emit alarms, such as a buzzer. This oscillating detector 15 may be formed in an 
alarm 1 2, without preparing in ECU1 . 

[0019] Vehicles are equipped with the mounted battery 8 of 12V. It connects with the power circuit 7 of 
ECU1, and this battery 8 supplies a power supply to ECU1 through a main switch (or ignition) 17. This 
power circuit 7 for ECU drops the battery voltage of 12V on actuation of the control circuit 4 grade in 
ECU1 at the control voltage of 5V which are necessity. This control voltage of 5V is supplied to the 
direct acceleration sensor 2 or the drive circuit 5 through this control circuit 4 while it is supplied to a 
control circuit 4. 

[0020] It connects with the power circuit 13 for alarms further prepared in ECU1, and the mounted 
battery 8 is dropped to here predetermined control action voltage, supplies a power supply to an alarm 
12, and drives this. 

[0021] In addition, the arithmetic circuit which replaces with a capacitor circuit 6, or carries out data 
processing of the detecting signal from an acceleration sensor into the oscillating detector 15 with this, 
and takes out an oscillating component may be prepared. 

[0022] An antitheft device is formed of such an acceleration sensor 2, a capacitor circuit 6, the 
oscillating detector 15, an alarm 12, and a power circuit 13. thus, the acceleration sensor 2 -- the sensor 
for fall detection, and anti-theft - business - by using together as a sensor, components mark decrease 
and the structure of ECU simplifies. In addition, an acceleration sensor 2 may be formed on the body as 
ECU1 and another object. Moreover, although only the alarm 12 which constitutes an antitheft device is 
formed outside with ECU1 and another object and other component circuits are formed in the interior of 
ECU with this operation gestalt, when attaching in the vehicles which carry out unitization of the 
antitheft device itself like the after-mentioned, and serve as the base as an option, a power circuit 13 and 
the oscillating detector 15 are established in the ECU exterior with an alarm 12. 
[0023] Drawing! makes an antitheft device an option, the example of a configuration of ECU with 
which it can equip is shown, (A) is the configuration of the vehicles which have not equipped with the 
antitheft device, and (B) is the configuration of the vehicles equipped with an antitheft device. In the 
configuration of above-mentioned drawing 1 , an antitheft device must operate, where a main switch 17 
is turned off, it always needs to supply a power supply to an acceleration sensor 2 or a control circuit 4, 
and if it remains as it is, the dark current becomes large. This operation gestalt copes with this point. 
[0024] Explanation of the vehicles which are not equipped with an antitheft device connects the 
mounted battery 8 to the terminal a of ECU1 through a main switch (or ignition) 17, as shown in (A). A 
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battery power supply is supplied to the power circuit 7 in ECU1 from this terminal a. A power circuit 7 
supplies a power supply to the fall detector 14 and acceleration sensor 2 which drop battery voltage and 
consist of a microcomputer etc. as mentioned above. Between a power circuit 7 and an acceleration 
sensor 2, the rectifier diode 16 which conducts current is infixed only in an acceleration-sensor 2-way 
from a power circuit 7. 

[0025] The terminal d for taking out outside the oscillating signal from Terminal c and an acceleration 
sensor 2 used when supplying a power supply to Terminal b and the acceleration sensor for pulling out 
5 V voltage from a power circuit 7 outside from the exterior further is formed in ECU1 . 
[0026] In such a configuration, the power supply for control is supplied in ECU1 through a power 
circuit 7 by turning ON a main switch (or ignition) 17. The acceleration sensor 2 used as an inclination 
sensor in this condition sends that detecting signal to the fall detector 14, and tipping condition is 
distinguished as mentioned above. 

[0027] If the vehicles equipped with the antitheft device as an option on the other hand are explained, as 
shown in (B), an antitheft device 18 will be equipped with the oscillating detector 15 which consists of 
an alarm 12, a power circuit 13, a microcomputer, etc. A battery 8 is connected to a power circuit 13. 
This power circuit 13 drops the voltage of the battery 8 of 12V on the power supply for sensor control of 
5 V, and supplies the power supply for sensor control of this 5V for control to the acceleration sensor 2 
in ECU1 through Terminal c. The oscillating detecting signal of an acceleration sensor 2 is sent to the 
oscillating detector 15 which consists of a microcomputer in an antitheft device 18 etc. through Terminal 
d. In addition, since antitheft device 18 the very thing is constituted from this operation gestalt as the 
body used as the base, and another components unlike the configuration of above-mentioned drawing 1 , 
the power circuit 13 for antitheft devices is not carried in ECU1, but is incorporated as a unit in the 
antitheft device 18 of the ECU exterior. 

[0028] In such a configuration, a power supply is always supplied to an antitheft device 18 from a 
battery 8, and further, to the acceleration sensor 2 in ECU1, even if a main switch 17 is OFF, the sensor 
power supply for control is supplied through Terminal c. Thereby, the acceleration sensor 2 used as an 
oscillating detection sensor is always maintained by operating state. At this time, the sensor-control 
power supply of 5 V supplied to the acceleration sensor 2 does not flow to the power circuit 7 side in 
ECU1, and power is not supplied in ECU1 by operation of diode 16. 

[0029] Thus, as shown in (A) and (B), by attaching in the vehicles which are not equipped with an 
antitheft device, using ECU1 of the same configuration in common, and the vehicles equipped with the 
antitheft device as an option, the versatility of ECU1 increases and simplification of a production line is 
attained. Moreover, the dark current can be made small and useless power consumption can be held 
down. Furthermore, a compact configuration is obtained by preparing an acceleration sensor in ECU. 
[0030] 

[Effect of the Invention] Reduction of cost is achieved, while components mark decrease and structure 
simplifies, in order to make the oscillating detection sensor and the inclination sensor for fall detection 
which constitute an antitheft device from this invention serve a double purpose using a common 
acceleration sensor as explained above. 

[Translation done.] 
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